


5. REMEDIAL INVESTIGATION/FEASIBILITY STUDY TASKS 

The end product of the OCVZ Focused RI/FS process is a record of decision (ROD) for 
OU-7-08. Thii Focused RI/FS process encompasses four separate but related activities: 

. Remedial investigation 

. Baseline risk assessment 

. Feasibility study 

. VVE treatability study. 

The remedial investigation will collect and analyze existing data, and collect, validate, and 
incorporate new data to provide a data base for characterization of the plume, risk assessment, 
remedial action selection, and the VVE treatability study. Risk assessments are required at various 
steps in the Focused RI/FS process. For the OCVZ, a baseline risk assessment (BRA) will identify 
the risks of the no-action alternative to people and the environment. Various risk scenarios will be 
prepared for workers at the RWMC and residents living outside the RWMC. A feasibility study will 
be conducted to identify and screen alternatives which can be used to develop a remedial design that 
meets the requirements of the Comprehensive Environmental Response, Compensation, and Liability 
Act (CERCLA) and the National Contingency Plan. The feasibility study will use, as necessary, 
screening analyses, treatability studies, and engineering studies to identify, evaluate, and select a 
remedial action to reduce risks for OU 7-08. A treatability study will be conducted to evaluate and 
improve VVE technology for use on the VOC contaminants in the vadose zone. The details of the 
VVE treatability study will be presented in the treatability study work plan which will be developed. 

Fourteen standard RI/ES tasks have been identified by EPA (EPA 1988b) to provide consistent 
rmnnrtinn nnrl nllnw mnr~ effertive mnnitnrino nf RTIT?? nmiexts~ The 14 general tacks that ~$1 he '.,y., . . . . . b ".... I.._.. . ..-.- --_-- _..- _ ..-. -.------D -_ ___,_ - =.-,-.-. _... _. _~..~~~~~ ~~~~~~ ~~~~ 

carried out as part of the OCVZ Focused RI/FS study are: 

1. Project planning/scoping 
2. n,.--....:h.* . ..4nt.,.nr w,,,,rrurrrrJ ,CIca,I”.I~ 
3. Field investigations 
4. Sample analysis and data validation 
5. Data evaluation 
, 0. Riik a.ssesaiieiiiS 

7. Treatability study/pilot testing 
8. Remedial investigation (RI) report 
9. Remedial alternatives development and screening 
i0. Detaiied anaiysis of remediai aiiernatives 
11. Feasibility study (FS) report 
12. Post RI/FS support 
13. Preparation of ROD and proposed plan 
14. Miscellaneous support. 
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The following sections describe the proposed activities within each task. The field investigation 
^^^r:-- .l^_^LL__ ^_^^^ ^^-I --... c:^,-1 -I^A^ ̂ -ll^^h:^^ ^^r:..x^^ P...%GC^ Ant”:,” r\F ..r,...,...~A F;.dA aGLw”I‘ “WG‘IVU ~L”~“.xx 11ew ,1cs,” “aLa Wllrj\rLl”II a*LI”IuW. .ycc1L1C YCLcu,Y “I yL”y’v.7.m La*&.. 
activities are described in the sampling and analysis plan (SAP), which is Attachment III of this work 
plan. 

The project planning process, of which this work plan is a part, involves efforts to initiate the 
Focused RI/l% study. Project planning is intended to identify types of actions that may be required 
to address site problems and to develop the proper sequence of site activities and investigations. 
Components of the project planning process include collecting and evaluating existing data, 
developing a preliminary conceptual model, identifying data needs and DQQs, identifying of 
preliminary remedial action objectives and potential remedial alternatives, identifying of treatability 
studies that may be required, preliminarily identifying ARARs, initiating of subcontract procurements, 
and preparing specific plans including this work plan, the attached health and safety plan (HSP), and 
the SAP. These components have been addressed in the previous sections of this work plan and 
attachments. 

The following is a description of the plans developed as part of the project planning/scoping 
task. These plans are prepared in accordance with guidelines presented in the EPA guidance 
document entitled Guidance for Conducting Remedial Investigations and Feasibiliiy Studies Under 
CERCLA (EPA 19SSb). 

5.1 .l Work Plan 

The Focused RI/FS Work Plan is prepared to present the initial evaluation and summary of 
existing data and information gathered in the scoping process. It documents decisions types identified 
during project scoping and proposes activities to be conducted in response to the identified decisions 
h-~ ‘l-he lkmw-rl RT/lX B&k !‘!a~ in&~!es the. fd&ng: .Jr-. *.-- *----- _._,_ - 

. A description of the site background and physical setting 

A -rr\inrt AncrAntinn inrl~wl~nn nrniprt m~n~n~m~nt nrn~ni~~tinn *d remnnsihilitkc - p”,.eL “‘““~‘y.‘“.~ .““L”“.“.& y .“,.,“. .........b -...-... -.- -...--..-.- -._- --lr---~--~-~~-- 

. An initial evaluation and preliminary conceptual model of the site 

II Jz--~---:-- -0 _I_.^ -__^,:L_ -L:^^r:..^^ . tt “,SCW,“,I “L uara quiA,,,y ““,um”W 

. A schedule for and description of the work tasks to be performed 

. A scbeduie of deiiverabies to be generated in the Focused RiB. 

s-2 



ocvz Fins, Work Plan 
Rev. 1 

June 1992 

5.1.2 Sampling and Analysis Plan 

The field sampling plan (FSP) and quality assurance project plan (QAPP) are combined into 
a SAP. The SAP presents detailed procedures for the collection and analysis of environmental data 
for OU 7-08 (see Attachment III). The FSP presents the sampling objectives, the sample location 
and frequency, sample designation, sampling equipment and procedures, and sample handling and 
analysis. The QAPP presents the procedures that will ensure the quality and integrity of samples 
collected, the precision and accuracy of the analytical results, and the representativeness and 
completeness of environmental measurements taken for the vadose zone. The QAPP, written in 
accordance with current RI/FS guidance, includes the foIlowing elements: 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

Project description 

Project organization describing lines of project responsibility and a listing of individuals 
responsible for ensuring the environmental data taken are valid 

Q-&it,, -cr-‘*=“r- objectives for data ...“.I”...b .“‘ll..“” YW”.Y.I- inrllwiinn ren,,ireri d& nrw-irinn IPPIITIPI, y.““.Y.Y..) ----‘--J, 
representativeness, completeness, and allowed usage of the data 

Sample custody procedures and documentation 

Calibration procedures and frequency including a list of the calibration standards and 
sources to be used 

.~-.I~~ll--l ----->~~--- ..flL --c----__- ._ ___lZ__L,^ _._-.I__> -- ___. 1-- -_-__.I ..___ tuxuyncar pr”cxxIurtzi Wll” KwxG,lLxzs L” app,rrGa”K SLktLLI”iiL” “pLx”Lmg p”lxuuIGs 

Data reduction, validation, and reporting procedures 

intemai quaiity controi procedure description or reference 

Performance and system audits 

Preventative maintenance procedures 

Specific routine procedures used to assess data accuracy, precision, and completeness 

Corrective action procedures 

Quality assurance reports including results of system and performance audits and 
assessments of data accuracy, precision, and completeness. 

5.1.3 Health and Safety Plan 

The HSP details the health and safety measures to be implemented in conducting Focused 
RI/P’S field activities at the site. It has been developed to ensure the protection of field personnel 
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and site personnel during Focused RI/IS field activities. It includes a discussion on personal 
protective equipment, the types of environmental sampling techniques and instrumentation to be 
used, decontamination proce.dures, medical surveillance requirements, and applicable safety 
procedures. The HSP (see Attachment IV) includes the elements described in the Occupational 
Safety and Health Guidance Manualfor Hazardous Waste Site Activities (NIOSIIiOSHA/USCGlEPA) 
and 29 CFR 1919.120, “Hazardous Waste Operations and Emergency Response.” 

5.2 Community Relations 

The community relations plan (CRP) is designed to ensure community understanding of action 
taken during the remedial response activities and to obtain community input on the Focused RI/FS 
program. Community relations is an integral part of any CERCLA action whether or not the action 

II. &L. rxrr?I - nc.3-Y T->__-I P_^:l:L. -1, tYnnnr A --.:--- ..A, L^ -..L:--. IS on a Fedcrai faciiiiy. fit tue IIYC~+ a uvc ~c.iueilar tar;mry, au ~,ER~M alroor~ wur ve. auurcx~ 
to both CERCLA and NEPA community involvement requirements. The INEL Public Affairs group 
of EG&G Idaho has prepared a programmatic CRP (see Attachment II). The CRP will guide the 
actions taken to ensure appropriate public involvement in agency decisionmaking. 

5.3 Field investigations 

This section of the work plan outlines the tasks that have been proposed as part of the RI and 
VVE treatability study to determine the nature and extent of volatile organic contamination plume 
in the vadose zone beneath and adjacent to the SDA, to evaluate the current and future risks posed 
to human health and the environment, and to develop a remedial alternative. 

Before site characterization efforts are initiated, a standard geographic reference grid and data 
management system will be developed. The reference grid is necessary for development of a standard 
base map of the site to bc used throughout the Focused RI/F& and for delkrition of a coordinate 
system suitable for locating and naming sampling points. The development of a data management 
system is essential for the tracking, analysis, and integration of all physical and chemical data collected 
from the site. The data management system will be established during the early stages of the Focused 
RI/FS and will include data collected during field activities. In addition, any existing validated data 
that are appropriate for characterizing the site should be included. The data management system 
should be designed to provide user-friendly input, manipulation, and retrieval of data, as well as data 
output in the form of tables and graphs. 

Thir EP.-tinn addrerrec the nmnnaed field investiontinn nnd dntn rlevelnnment nctivities that will _...““_“_.“_. ____“_““l _.__ r--r---- _.-.- . . . ----D ______ ____ _-.- --.-.- =... -... -- -- ..-. ~~... 
be required in filling data gaps identified for OU 7-08 (see Sections 3 and 4.3). The field 
investigations will focus on problem definition and will result in obtaining sufficient data to adequately 
define and evaluate remedial action alternatives. 

The first two objectives of the OCVZ Focused RI/FS will be addressed primarily by the remedial 
investigation activities: 

s-4 



. Determine the current and future risk posed by VOCs to human health and the 
environment. 

The remaining two objectives will be addressed by a combination of remedial investigation and 
treatability study activities: 

. Conduct treatability studies to develop and evaluate candidate remediation technologies 

. Develop the appropriate remedial alternative. 

The remedial investigation and treatability study activities can be divided into four areas: 

. @:ml?ndw&~r Inv&mtinn~ Severa! nhiectiver have been established for moundwater o------- ---I----~-- 
studies for the OCVZ, including: 

Groundwater elevation and quality 

- Aquifer parameters 

Vertical concentration gradient in groundwater 

VOC flux to groundwater. 

Evaluation of groundwater exposure pathway is the responsibility of the Groundwater 
r----L,- T,-Z. ,T\TT 7 ,xc\ TT _...^..^_ &C.. ,-tnx,? on A _^^_. :-,.” -I^‘̂  ^_ .‘̂  _^._^ -I...^&^- “plxaort: “ml (““-t-vu,. Il”W~“Gl, UK “L,*& “nn. ,quuw “(LLa “11 L1.G gluulluwlarcx 
pathway, because VOC flux to the groundwater and the potential for ingestion of VOCs 
via this exposure route may be an important contributor to the potential for adverse health 
effects. Data from the groundwater investigation begun in PY 1992 will be used to till 

^- .I -- . data requirements for the uLvL DIKn and Pocused RIFg. 

. Vadose Zone Investigation. The subsurface soils have been sampled and analyzed to 
determine their volatile organic contamination level. In addition, the areal and vertical 
extent of the organic vapor plume in the subsurface tiii be defmed using past soii-gas 
survey results and measurements of vertical organic vapor concentration gradients in the 
subsurface. The initial definition of the VOC vapor plume boundaty in the subsurface 
will be the 1 ppmv carbon tetrachloride concentration isopleth, because 1 ppmv carbon 
tetrachloride in the gaseous phase equilibrates with an aqueous phase of approximately 5 
ppb (the drinking water standard). The gaseous permeability and soil temperature will be 
measured. Perched water quality and location and groundwater quality and elevation will 
be determined. A survey of previous hydrogeologic and subsurface studies in the vadose 
zone will be made to assess existing subsurface data. Results from the groundwater, 
perched water, and subsurface vapor sampling program will be used to estimate the 
horizontal and vertical distribution of contaminants, estimate the contaminants’ mobility, 
and predict the long-term disposition of contaminants in the vadose zone, groundwater, 
and atmosphere. 
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. Air Investigution. The extent of atmospheric contamination from the VOC contaminants 
found in the vadose zone at the RWMC will be investigated to determine the exposure 
of future residents and employees to the volatile organ& released from the soil of the 
SDA Elements of this activity include VOC concentration in the soil and vapor 
concentrations gradient measurements. This activity will assess potential of the 
contaminants to enter the atmosphere by monitoring local meteorological conditions 
including barometric pressure, wind-speed patterns, temperature, precipitation, and 
anticipated fate of airborne contaminants. 

. Treatability Study. A pilot scale version of the VVE system will be operated to evaluate 
and improve the effectiveness of the VVE system for remediation of the vadowzone. 
Information from the study will support the feasibility study and aid the development of 
&anun n-it&n frrr the Rnll r -...-.. I _-. _..- _._I. 

The following specific tasks were identified by DOE, EPA, IDHW, and EG&G, Idaho, Inc. The 
following task numbers refer to those task numbers identified in Section 4.3.5.6: 

1. Soil temperature and vapor concentrations 
2. Vapor port monitoring 
3. Perched water 
4. XI”-..- --A -^-^^l.:l:c. ” qJ”’ p”’ L pGkIII~;LI”LLII)I 
5. Basalt tracer studies 
6. Downhole barometric pressure/VOC concentration 
7. Meteorological data 
8 -~~J ~1~~ -.~~~~-l ---*--~ Sirailgraphy anu struwual gc4uogy 
9. Open well vapor sampling 
10. Groundwater quality and elevation 
11. VVE treatability study 
i2. Soii-gas survey (contingentj 
13. VOC surface flux (contingent) 
14. Soil moisture (contingent). 

The objectives of the this section include identifying the types and go& of Focused WI?4 teSts 
to be conducted for OU 7-08 and specifying the level effort required to conduct the tests. For tasks 
l-10 and 12-14, specific details concerning a schedule for completing the activities and specifications 
for necessary equipment, vendors, and analytical services are provided in the SAP of this work plan. 
For task 11, specific details concerning the treatability study will be provided in the VVE treatability 
study work plan. Brief descriptions of the activities are presented in the following sections. 

53.1 Soil Temperature and Vapor Concentrations 

The objectives of this task are to provide information on the temperature profile of the surticiai 
sediments in the SDA and measure concentrations of organic vapors of the surficial sediments in the 
SDA. Data will be used to determine the seasonal variations in vapor concentrations and 
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temperature in surficial sediments as a check on the source term model. Vapor concentrations 
gradients also will be used to validate surface flux measurements. 

Temperature data has been previously collected by Pittman (1989) at the Teat Trench Area 
north of the SDA Data on the soil gas within surticiai sediments at the RWMC have been reported 
by Golder (1987). This was a one-time survey and ail vapor concentrations were reported from 
samples just below land surface at typically 30 in. in depth. 

Three wells till be ddlld in the surfi&! soils to the tnn of the haralt in&e the SD.A acd_ .-= -- ..- ----.. 
instrumented at multiple depths with vapor ports and a temperature measuring devices. Data 
logger(s) will be connected to record temperature on a daily basis for the remainder of the data 
acquisition time. The vapor ports will be sampled on a monthly basis and analyzed for VOCs with 
&p field nsr ,-hrnm.tnn.m,h ‘l-h.= r,s.,ltinn rlc,tza will he ,-nmnile~ snrl 1 rlats rennrt will he rnmnl&d e..” -.‘.-“....Yb.“r... “.._._” ._... b-I .I.....“_ -“‘r ..-- _..II_I .-_1 r -__I....-- - “‘=“‘- 

for this investigation. 

Temperature data will be collected at three different locations and at multiple depths at each 
I,,..,*:,“. “ra-..ar” . .._ -a^^..va-e-+” . ..z.t Le ^...ll.“̂ .~A a..a-. ‘) L...“.. +C~....“l.^..r l l..” .a”.. a-,.” I”*(Iu”n‘. ‘C”lp4PLYLC IllLdlYYLcl‘l~nIw nn.1 “C wn1LAAxA4 ““C’J & U”U,Y L1nL”“p”U. LI,C “LIJ ‘“1 

approximately 10 months. The duration of the test (10 months) is adequate to evaluate temperature 
variability in the subsurface. Vapor samples will be collected on a approximate monthly basis at the 
same depths as the gas sampling ports. Samples will be analyzed for VOCs. Vapor concentrations 
..2*1 L_ _---___.I ..f.L LL.-_l__l _I^&_ m-l”__.. _.1_.1-- -L-11-... . .._ II_ ..:I, L_ :-_r-.-_-._a ..:r%. r-.._ WI“ vci wrrrpalr;” W,~‘, ,,lDL”lKal uaril. IUIciG Guwug S‘IIIIIUW WGIW Will “CI ,‘w,,“,,,G,,Lczu WLIIl I”“‘ 
vapor ports each and four thermocouples or thermistors. 

Soil temperature is important hydrologic parameter because it plays a key role in a number of 
processes, such as: 

. Evapotranspiration and its contribution to the net water flux at the air-soil interface 

. Kelease of vapor phases from organic contaminants that have ieaked into the sediments 

. Vapor phase transport of VOCs and of soil moisture. 

Soil temperature is a factor that must be included in the vadose zone models because of its 
strong effect on VOC vapor pressure and transport processes. 

5.3.2 Vapor Port Monitoring 

There have been several studies pertaining to VOC vapor concentrations in the vadose zone. 
A 4-month study was performed on 1990 to test the VVE process. Monitoring wells were sampled 
and analyzed during that time (Sisson and Eilii 1991). The monitoring wells have been sampled and 
the vapors analyzed periodically since then. In January 1991, the calibration gas was changed from 
benzene to carbon tetrachioride, thus improving data reliability. A dilution procedure was developed 
in Au-i@ 1991. Samples were diluted to within the calibration range producing more accurate and 
precise results. 
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There are currently six boreholes at or near the RWMC SDA (three within the SDA and three 
outside the SDA) that have been instrumented with gas sampling ports. Each of these boreholes 
contain five. to nine gas sampling ports (a total of 42 vapor monitoring ports) at various depths to 
monitor VOCa. 

Six existing open wells within the SDA will be isolated with inflatable packers and samples will 
be taken from selected depths. These wells are uncased over portions of the wells. The well 
locations are presented in Figure 2-26. The uncased portions of the wells are as follows (Hubbell, 
1991): 

Well Open Interval (ft) 

DlO 220-224 

16-5 94-100 

USGS 92 12-214 

DO-6A 7-50 
‘ig-2 .20-2i2 

89010 90-249 

Err\m tl.n.n riv ..,a”. ohn.., 77 .nmn,‘x win hm nhtlin,=fl I a”... .a.....” “an .VW..Y “.,“I. II Y”...r.- . . . . . -1 11.1...--. .A. yp~a~t>m n~wmn will he rnnnc=rt,=d tn vannr T-~“T .._.. -- ---_ __--_-- _- .-~-* 

port outlets and a vapor sample collected in a tedlar bag. VOC analyses (carbon tetrachloride, 
chloroform, and trichloroethylene) of the soil gas will be performed with a field gas chromatograph. 
Five percent of these samples will be sent to an outside laboratory for Level IV volatile organic 
---1.--- onaryaw. 

Gas sampling ports will be placed on six of the groundwater wells to be drilled in FY 1992 
within the Groundwater Operable Unit (OU 73, Track 2. These wells will located outside the 
“-. . . . .^, . . . ~~. ~. --.--.-I J--&L- _- .L- --..:r__ ,C”C E .\.. 1,,L^ 2 __._, ‘̂ .I 3uA ana at least 3o vapor momronng ports at sem:cteu uepms LO tne aquncx ~JOJ IL, win be urs~aneu. 
Gas sampling ports will be added to the outside of the casing in the newly drilled groundwater 
monitoring wells. The time of completion depends upon when the wells are drilled. Gas sampling 
ports (six ports) will be placed in USGS Well 118 at specific intervals and the well will be backfilled. 
Tlleae gas sampiing ports wiii be used to coiiect the gas sampies ai seieeied depihs within ihe 
subsurface. Details concerning the installation of these vapor ports are provided in the SAP for the 
Groundwater Operable Unit. 

The VOC vapor concentration data from these ports and wells will be compared against the 
VOC plumes projected by past empirical data and computer modeling. Initial results from vapor port 
monitoring shall characterize the subsurface vapor contaminant plume and determine baseline levels 
of VOCs in the vadose zone; subsequent monitoring results will indicate VOC levels during the VVE 
process. 
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5.3.3 Perched Water 

All existing data on known perched water zones in the vadose zone has been rtiewed for 
location, depth, horizontal and vertical extent, hydraulic parameters, and water levels. EG&G Idaho 
has proposed a perched groundwater program, which was used as a basis for the Focused RI/FS data 
scoping process. 

Preliminary evaluations of flow in the unsaturated zone and its relation to perched water zones 
should be determined by the perched water measurements. These evaluations should be based on 
the compilation and analysis of data on vertical infiltration rates for precipitation and melt water at 
the SDA in combination with information on the permeability of the confining layer. 

IIIP nprchd WZWP~ IIICT~~IWCVII~II+S task has twn nrimarv ob;lectives: ___- r- __.. -- ..-.-_ _____________... - .--.. ..-- - r-----~~-d (1) to IIX~SUE the water 
level in all of the perched water wells and check for perched water in shallow open wells within the 
SDA, and (2) to collect samples of perched water for determination of CLP VOCs. When sufficient 
sample is available, perched water samples will also be analyzed for semi-volatiles, inorganics, 
mA;nn,.rl;Azxr 9-A r-r P diet&. l’b nsmma cmrl mdalc s-lea dnpr nnt dirmtlv ~,,nnnrt the t-WV’/. .Y”L”II”“..“vs., “.A” v-1 _.~_ b” . . . . . . I I.._ . ..“.“I ---- “““I _-I_ “_ -----, --TT--- ---- - - - 
Focused RI/FS but does help fill data gaps in the Rad and Metals Vadose Zone Operable Unit. The 
data needs and description of activities are described in the SAP (see Attachment III). 

De*“La.4 ...“*_- ...mn”..-m...s..tr n..- :.....,...tnnt t,. Anta”“in.3 .,.a.,.h‘4 mnrl;t;nn. s,.tinn a.2 rptlrrllntr 1 CLCnlr” WaLcL III\IIVU.CI,,C,,W ‘.,l ,,,y”L.“,*. .” “I.-L . . . . . 11 y”L”.-... -.I”...VIW Y’..yj . .-....““.1Y 
for vapor transport. Perched water in five wells will be analyzed. Particular attention will be paid 
to seasonal variability in the water levels. The concentration of contaminants in the perched water 
and the amount of perched water are also important considerations in determining routes of exposure 
and the ~tentiai fOi ad~ene healih effeC;j in the rijk ~~ii,ent. 

The sampling frequency of these wells may have to be adjusted based on the recharge rates and 
available volumes of perched groundwater. The samples will be analyzed for organic contaminants. 

.--~-. I~- &L. A preiiminary iargei anaiyte iisi is shown in Tabie 4-i. These data wiii be emproyeu rn one eviiuation 
of the nature and extent of contamination of the perched water zones for OU 7-08 beneath the SDA. 

Perched water monitoring will provide the depth and characteristics of perched water bodies 
under the SDA The perched water bodies influence verticai permeabiiity of the subsurface and thus 
the horizontal soil-gas movement relative to the vertical movement. 

5.3.4 Vapor Port Permeability 

Permeabilities of the basalt and sediments to air are needed for input into the VOC transport 
simulator. Permeability of the basalts varies by depth and relative position under the SDA. Because 
permeability is an important parameter in modeling and simulating VOC transport, improved 
estimates of permeability at each port location is important information. 

The permeability tests require pumping gas from each port, while simultaneously monitoring the 
flow rate and port pressure over time. A pressure transducer is lowered into a sample port. A 
vacuum pump and flowmeter are then connected to the port. The pump is started and pressure 
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changes are recorded on a data logger. In addition to permeability at each port, a sample will be 
collected after three sample tube volumes have been removed to obtain a valid VOC concentration 
sample. Two tests are referred to as sample port characterization in the SAP. 

Each sample port must be characterized concerning the volume of soil gas that needs to be 
pumped to give a valid VOC sample. For example, at Well 88OlD the port located at the !32-ft depth 
is in a portion of the plume where concentrations gradients of 200 ppm/ft at depth exist. Thus, at 
this port overpumping to obtain a sample would cause large errors in observed concentrations. 
Samnle nort characterization nrocedures arc included in the SAP. ~~~~~~~r~~ r... ~.~~~ r----~~~~--- 

This teat will be performed at all vapor ports on six existing vapor port monitoring wells, the 
vapor ports on the six new groundwater wells, and USGS 118. 

5.3.5 Basalt Tracer Studies 

Tracer teats consist of injecting a tracer gas at one point in the system and monitoring its 
rnnr.e.ntrntinn nt r\+l.,ar nr\:ntr ;n ,hP r.“zt.=m Tmnrn.,e.,4 .=.tim+e. nf th,= tr~,,~, tin.,=. &mm nnint tn -..-aI.LY.n”LI Y. “..,.,I y”..‘... 111 . ..” Y,Y.“U.. *...y.Y.- - . . . . . “.- -. . ..” . . . . “. . . . ..- ..“... r” ..*. .” 

point in the subsurface will enhance understanding of the existing transport phenomena. Monitor 
ports installed in monitor wells completed in the basalts can be used to inject and monitor tracer gas 
diffusing through the basalts and interbeds and define transport properties in these horizons. Result 
^^_^_^.^_ .I.^. ^^_ L^ ^^.:-^.^A 4%-- &I.^^^ A,.^&^ ^_^ ^CF^^.L.^ A:cc..^:^.. ,.,.^W .,z^.d” .,“A “,.-*:,.” pL”LLLGL”L” ,,,~.L wl,, “G caL,,I,at~” ll”l‘l LII~~C LUW (I,= cILccLI*c “llluul”Il wcLLn*nuIw, LlllU *“Lprr”n 
properties. 

The tracer gas must (a) be easy to detect at ppb level with minimal modification to existing gas 
-I~~~-~~--.--~~-~-*~ ,I~\ ~-_ L- *------ .- --->..-_ I-r_-r L^_I.L ___LI___^ ___^ L ^_ ̂ ^_^__ __ --.L-^ cnromarograpn, (D) not ue snown LU prouuce ni~ern uearur p~vurems DUWL a3 lrauce~ VL LWLIIIII(I, and 
(c) be commercially available. 

5.3.6 Downhole Barometric Pressure/VOC Concentration 

Review of the VVE teat results has indicated that some of the variation seen in VOC 
concentrations may be related to barometric effects. The purpose of thii study is to generate data 
consisting of three data sequences: (1) barometric pressure, (2) VOC concentrations, and (3) the rate 
of barometric pressure change. 

Barometric pressure is currently being obtained under other tasks at hourly intervals. VOC 
concentrations are being obtained under a different task of the VVE, however, a more frequent 
sampling program is required for correlation to the barometer and rate of barometnc change. The 
barometric correlations require samples from periods of rising and periods of falling barometric 
conditions. To obtain data at the required times, an automatic sampler capable of collecting and 
storing at least 14 samples will be connected to the 50-ft-deep sampling port in Well 88OlD and 
samples will be obtained at 1Zhour intervals. Selected vapor samples will be analyzed for VOCs 
using the field GC based on the barometric pressure. The basis for sample selection will be variations 
in barometric pressure. 
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If it is determined from the barometric data logger that the barometric pressure has changed 
over that period, the samples will be analyzed for VOCs and any changes will be noted. If no 
barometric change is observed, the samples will generally be discarded and the automatic sampler 
restarted, Periodically, samples taken during no barometric change will be analyzed to test the null 
hypothesis. 

5.3.7 Meteorological Data 

A search of National Oceanic and Atmospheric Administration (NOAA) and existing airport 
data will be used to supply the necessary meteorological data during the testing periods and the 
required historical data. Various meteorological parameters are collected from the monitoring station 
at the RWMC. Atmospheric conditions will be monitored for barometric pressure, wind patterns 
(meexi nnd dirrxtinn~~ temnerature and nrminitat~inn. The nhiective of this tat is to incnmnrate the \-r----..--..--..- .-,, _- _..=_. -.-.-,-..- =... ~r..~..~... _.~~ ~~,~~~~ ~~ ~~~~~ ~~~~~~~~ ~~ ~~~~~~r~~~~~~ ~~~~ 
existing meteorological data from environmental monitoring stations at the RWhK to aid in the 
characterization of transport and diffusion of VOCs. 

Stratigraphy and structural properties of the vadose zone beneath the SDA have been evaluated 
in past studies. Extensive drilling, coring, and logging operations have been conducted for the 
D,Xrn#f- A r,......rz.l~““:..~ I:tamt..ra .-......a.. Lnr I.--n ..~.F,v....nrl t,T r,.m..:1n nnrl .n.ll.,.m rdn..snt a. I. 1.I”. n cuL”pcL’~““L*c U&\IIULYLI .TYL ‘.y ll”Y “I.Al paL”~..“Y b” w,uy..l U.&Y Y..Y.JU Il..,.“... 
data. 

Further investigations will be made from information gathered during the drilling of the six 
--..-_I . .._.__ ---:.-_I-_ _..-I,_ IL.. ~~_-__-.l___^r^- n^^-..I-,^ TT-2. g~uunuwa~r;~ rrwurrwrr~g wcxm iii ulci ULUUIIUWLIIGL vpcxaur~ V~L. n^z-- ^’ rL^ r’nc’ m-J L.wu.g “L Lll.z IIU-LL sl1.u 

240-ft interbeds will characterize the sedimentary interbeds in the aquifer. These cores will be 
obtained to determine if the extrapolation of information from shallow depths is appropriate. The 
geologic characteristics need correlation and interpretation to stratigraphic control points. Subsurface 
daia shouid be used io esiimaie ihe paieo-environment during deposiiion of ihe deep inierbeds. This 
would provide an estimate of sediment properties within the interbeds. 

The objective of this study is to refine a description of the geologic stratigraphic section and 
describe the geological features most influentiai in VW migration in the vadose zone. Tttese 
geologic properties will be determined from geophysical logging operations as well as evaluation of 
subsurface cores incorporated into existing data. 

Five types of geophysical logs have been performed in boreholes at the RWMC. These are 
gamma-ray, gamma-gamma, neutron, resistivity, and caliper logs. A downhole television log was run. 
These logging procedures will be performed on the six groundwater monitoring wells being installed 
under the groundwater operable unit. 

Gamma-ray logs indicate the amount of natural gamma radiation emitted from material 
surrounding the hole. Gamma-ray logs are used to identify sedimentary beds within the basaltic 
sequence. Sediments at the SDA emit more gamma radiation than basalt. 
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Gamma-gamma logs measure the intensity of reflected gamma radiation from a source within 
the probe after it has been backscattered and attenuated within the hole and surrounding rocks. 
Gamma-gamma logs measure the relative density of material surrounding the probe. The logs, 
therefore, are also used to indicate relative porosity. Basalts show up as high density materials, 
whereas the sediments have a low density. Therefore, gamma-gamma logs suggest greater relative 
porosity in sediments. 

Neutron logs measure the hydrogen content of material surrounding the hole, thereby reflecting 
the r&tk t~c?itt~rp rnnt~n! nf &e mnterial. Sediment interW or fracture zones with sediment __.- .__.-.. 
infilling within the basalt intervals typically indicate the highest moisture content. High levels of 
moisture fill the existing porosity reducing the effective porosity and vapor transport properties. 

DP.;&.&., Inn. nm,,.,i,-l.e I ,btni,~rl n;rt,,re nf the rharwter ad +hi&np.w nfvwin,,.c .stratn at the L.W.,, . . . . . . .“a” yY..“.,” “” . . . . _.. =.-. I.- -_ . ..- -__-_--_-_ -..- _._ .__-_ -__ -_ .-_.-- ___-.- -. ..- 
well site and an indication of the water quality by measuring the apparent resistivity of the materials 
surrounding the well bore. These logs also aid in well design and construction. 

PnlAe* I,.,.” ...an”..rP tt., ,4:,,,%tmr A tlw l.,.re.&.,.,,a Ynnwinn ttle ,iinm,=ter nf tlw h.nr,=hn,‘= ~Guycn ,“&7 III~a*“L” ..ll “,“,,,I1\11 “I .,II Y”L”.I”.“. *...., . . . . . 6 . . . . . ..“..._.“. .,. _..I II__.._._ 
allows for determination of the amount of borehole erosion that has taken place during drilling, the 
presence of swelling clays or resistant basalt layers in an otherwise friable rock, fracture patterns in 
basalt, volume of filter pack or cement grout required for well completion, positions of casing welds 
-- I-:-L_ _-.I ^____ __.I.-_.. .L^ --“:-- l.^^ ^,.^..-“.^A n,..” c..,.... ̂  I.,.‘- ,.n,:..mr L,. “_ ,,,.,. ,..,hmmd.* “1 ,“,L’“, all” alGas Wlltjlci UK wJa,,,g 11zla xqJ”L”LG”. YLIL‘l LL”lll a II”Ib rarrp, ‘“6 &UC suI1” W”LL’UW’LJ 
valuable in analyzing data for other types of logs where the readings are influenced by variations in 
hole diameter. 

Borehoie geophysicai surveys along with detaiied geoi0gicai iO@ig -*iii Sphiiij; id~iiiifj; 

water-bearing zones in the vadose zone, aquifer porosities, and possibly fracture geometries; outline 
site specific geological controls on water movement; and detIne the site specific stratigraphy. 
Geophysical surveys and geological logs from the deep well or wells will provide stratigraphic 
information and geoiogicai controis on water movemeni deep within ihe aquifer. 

During the Groundwater Operable Unit (OU 7-06) Track 2, wring of the llO-ft and 
240-ft interbeds for six wells near the SDA will be performed. These cores will be tested for physical 
properties (i.e., density, porosity, gas permeability) and analyzed for chemicai content (volatile 
organ& semi-volatile organics, inorganic%, metals, and radionuclides). 

5.3.9 Open Well Vapor Sampling 

Vapor samples will be collected from open wells and analyzed by portable gas chromatography 
methods for carbon tetrachloride, chloroform, and trichloroethylene. Five percent of these samples 
will be sent to an outside laboratory for Level IV volatile organic analyses. The results of thii 
analysis will help determine the VOC concentrations in the vadose zone above the 240-ft interbed. 
Vapor sampling of specific zones in the open wells will be achieved with down-hole packers. The 
well bore will be sampled with the vapor sampling pump. Details of the sampling procedure are 
outlined in the open well test plan appended to the SAP (see Attachment III). 
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5.3.10 Groundwater Quality and Elevation 

Data collected by the USGS on groundwater quality and elevations over the past 25 years have 
been valuable in developing a conceptual model of the Snake River Plain Aquifer response to 
recharge from the spreading areas. The USGS has drilled a number of wells in 1971-1972 and 1987 
under an ongoing site characterization program. A preliminary assessment of the hydrogeology of 
the RWMC was conducted in FY 1989 (EGG-ER-8694). Its purpose was to summarize. and evaluate 
data associated with the Snake River Plain Aquifer in the vicinity of the RWMC. The study defined 
well installations and other work required to characterize the aquifer. A groundwater 
characterization plan was developed to evaluate the groundwater conditions for the SDA (Wood and 
Wylie 1991). This plan recommended the proposed upgrading the present monitoring network with 
the installation of 35 additional monitoring wells and core holes. 

Several objectives have been established for groundwater studies for OU 7-08: 

. Aquifer parameters 

. Groundwater elevation and quality 

. VOC flux to groundwater 

. Vertical VOC concentration gradient in groundwater. 

Evaluation of groundwater exposure pathway is the responsibility of the Groundwater Operable 
77-T. ,r\TT -I n<\ TT-__.- ____ .L_ n-v7 n)^^^,:-^ I?:“,. A”“̂ ^^-^^..r ,n)D A, --“..:ra” A”&” _” tb.- “111L (“v-Puu,. rl”WG”Tjl, UK. “b * .L Ya3Cllllc7 RWI ‘-BsowoIIIcInI, (Y-j ,ryustw “amI VU SL.1 
groundwater pathway, because VOC flux to the groundwater and the potential for ingestion of VOCs 
via this exposure route may be an important contributor to the potential for adverse health effects. 
Data from the groundwater/Snake River Aquifer investigation begun in FY 1992 will be used to fill 
data requirements for ihe GU 7-f% BRA and Focused RI/B. 

5.3.11 WE Treatability Study 

The objectives of the VVE treatabiiity study are to: 

. Further demonstrate the viability of VVE as a remedial alternative for the vadose zone 
beneath the SDA 

. Optimize the VVE system performance and identify the optimum vertical zone of 
extraction 

. Provide design criteria and design data for probable VVE scale-up for long-term 
remediation 

. Provide operation, maintenance, and capital costs 
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. Provide data on VOC transport in the vadose zone beneath the SDA. 

In pilot-scale studies, testing is usually limited to evaluating a few critical parameters with greater 
replication in order to optimize the technology’s performance and test confidence. The pilot-scale 
VVE treatability study test design is based on a factorial design with two parameters and two 
operating levels. The two parameters are the vertical extraction zone and carrier-gas injection. The 
two operating levels for the extraction zone parameter are high VOC concentration zone and high 
permeability zone. The two operating levels for the injection parameter are “on” and “off.” 

Within the VVE treatability study several tasks will be performed; however, they are 
components of the prevalent treatability study teat design. Other tasks to be performed during the 
treatability study include tracer studies, off-gas treatment evaluation and operation, extraction well 
flnw lnrl “~PEI,ITP tprta inatallatinn nf thP ini~~tinn w~ii~ ins!n_iialir_ln nf the ~?lonitnr we!ii and cold __-.. -__- I-------- --I-7 ..___ -..-_.-._ -_ __.” ---,------- 
weather operation. 

The following activities (VOC surface flux, soil moisture, and soil-gas survey) will only be done 
it tl.o G-t nt.nr.= nF Fidrl nrti.ritL-r .,.A r,x&.u r\f thr\re Ax+* &t,=min,=r that the” nn= nc=~=rlr=rl fnr !h~ . . ..*- lily. p....“v “. ..-.” “” . . . . . . - “..” .-..-.. -. . ..I I- 11.1 ----....... - .._-_ ---, --- ._ ----- --- 

BRA to determine VOC being released to the air pathway. 

5.3.12 Soil-Gas Survey (contingent) 

Golder Associates performed a soil-gas survey of the near surface (approximately 30 in. depth) 
surficial soil at the SDA during October 28 through November 6, 1987 (Golder, 1987). The survey 
covered all of the SDA and about 600 ft beyond the SDA fence. A total of 136 samples was 
--II--I-J -- --?J -rrrnn c. ----:-- -. - >--.I. -c -___- 2 --.-1.. *n :.. 11-^ ..-^,.-:. -..-..I A_ _^_^ -r--l w,,cxAw “11 a gnu “I LulPll syaw,g ar II uqJrrr “I app”.um”LGLy J” 111. 11.5 tamryao LWUlW ,ryvlrGu 
by Golder (1987) were those concentrations at or above the reporting limits. Levels above the 
reporting limit were found for four volatile organic compounds: carbon tetrachloride, 
tetrachloroethylene, l,l,l-trichloroethane, and trichloroethylene. The highest concentrations of the 
four organic compounds were found a’bove buriai pits. Sampiing within ihe SDA is a conungenr 
activity during this RI/I% 

The purpose of this survey will be to determine the identity, location, and relative concentration 
of selected chlorinated VOCs in the vadose zone within the SDA 

Soil gas will be extracted by driving a 5/8-in. OD steel probe approximately 30 in. into the 
ground using a slide hammer or a hand-held electric rotary hammer drill Soil vapor will be drawn 
from the ground through a flexible Teflon tube inside the probe using an applied vacuum. The gas 
sample will be collected in a Tedlar bag. Analysis of soil-gas samples (carbon tetrachloride, 
chloroform and trichloroethylene) will be performed in a field laboratory with a field gas 
chromatograph (GC). 

The proposed second soil-gas survey will reestablish the areal distribution of active VOC sources 
in the pits and trenches and will provide some relative measure of their activity. The survey will also 
determine whether changes in organic vapor concentrations have occurred and to further characterize 
the soil-gas distribution for the organic contamination in the vadose zone. 
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5.3.13 VOC Surface Flux (Chamber) (contingent) 

VOCs enter the air pathway by diffusing across the siili surface or evaporating from 
contaminated soil transported to the soil surface. Knowing the VOC flw across the soil surface and 
having measured atmospheric stability parameters allows direct computation of exposure levels 
through the air pathway. Surface flux measurements are needed to provide VOC releases to the air 
and estimates of worker exposure to VOCs. The VOC surface flux is important in projecting the 
time variations of the VOC plume in the vadose zone. The VOC flux across the soil surface will be 
fistimatd n&o a fhrz rhamher The mwnnw. nf this studv is tn estimate & flu du&o tvnical soil - ______ -_-- __._ ~ - _.-. ___- . ..___. _._- T-‘T-.- -. ..- -.--, - .- -- -.- D -Jr---~- ~~~~ 
conditions (i.e., wet, dry, frozen) while simultaneously estimating or measuring soil moisture content, 
surface permeability, and soil temperature. 

~~~,e i~ations ~~.;.!I be .pipctpd in the SD.4 for unlace VOC 01~~. me~ur=me~.t~. Th-~~e sites ~~;.!I 
be located from the soil-gas survey. Three sites will be placed on high-VOC locations, one on a ,::rid- 
range location, and one on a low-VOC location. VOC flux estimates will be performed 3 times at 
each location and soil condition. The values will be averaged to achieve the desired precision in flux 

r4.e” ttwan rl:mnr,m.t “Al “,.“AX,w.” n.. IP”C,.“I A....kn iah. VOC fh tdiiZit~S Wi!! be pEfOKX?d Uibrk LIII- UILLIII~L YYBI LN*IUIL~U~Y Y* YIUIY~Y UULB~~ 
the RI at each site to determine the effect of seasons and weather. The effect of soil surface 
temperature and soil moisture on the VOC flux will be estimated during the surface flux testing. 

c-z, -~~-P--- .--.----L..-- ..:,a L- __r:-_r__l ..-:-- ^ rL_--^-__-1- -- IL.. _-. .1 -..A..“- ,_L”-l,.-l J”,, s”rLdLx Lcxnp~rarur~ WIU “ti CsulllalG” usrr,g a rnr;l,rr”w”plG “I1 Lll=z D”Ll BYLIIILC: (S”““ca 
from the sun). Surface soil moisture content will be estimated using a surface moisture gauge. 
Surface permeability will be estimated using the air permeameter described by Tanner and Wengel 
(1957) and the data analysis method of Grover (1955). See soil moisture monitoring, soil temperature 
monitoring, and surface permeabiiity tests in ihe SAT (Aitachment iIIj for caiillration and 
experimental methodologies. 

Flux chamber procedures are described in the Appendix F of the SAP. Briefly, the test consists 
of placing the chamber on the site, estabiishing a known flow of uncontaminated air into the 
chamber, and sampling the exhaust stream for VOC concentrations. Once a steady value of VOC 
concentration is observed in the exhaust stream the test is complete and the apparatus is moved to 
the next site. Data analysis assumes that the flux from the soil surface is completely mixed with the 
clean air passing through the chamber and that the chamber does not significantly influence the VOC 
flux rate from the surface. 

5.3.14 Soil Moisture (contingent) 

The task objective is to obtain the soil moisture protile within surficial sediments from 
approximately 12 locations within the SDA Data will be collected on the soil moisture profile on 
a periodic basis throughout the year to determine the potential infiltration rates, distribution of 
moisture content, and effective soil porosity within the SDA. These data will also be used in the 
organic transport models. 
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Soil moisture data has been previously collected inside the SDA and reported by Laney et. al. 
(1988) and McElroy (1990). Refer to Laney (1988) for a description of the project monitoring 
objectives and data collected. 

Soil moisture proilles in the suriicial sediments will be measured using a neutron moisture probe 
(Campbell Pacific Hydroprobe). Twelve holes will be drilled at the RWMC around pits and trenches 
to depths of not greater than 30 ft. Selected holes will be sampled and soil moisture content 
analyzed. These locations will be drilled through the surficial sediments and drilling terminated at 
the top of the basalt. A neutron access tube will be inserted into these boreholes immediately 
following drilling to minimize moisture lost from the soil. A probe containing neutron source and 
detector will be lowered into the soil through an access tube. Moisture profile in the surilcial 
sediments will be measured periodically. 

The neutron probe measurements will be calibrated with conventional soil moisture 
measurements using core samples from selected neutron probe. holes. Procedures for use of the 
Hydroprobe are presented in Hubbell, Hampton, and Hull (1988). 

The neutron moisture gauge measures the moisture content in the soil by supplying a source 
of fast neutrons that are slowed by the presence of hydrogen in water. The slow neutrons are 
detected and counted. This count can be correlated to moisture content. The data are presented 
^” *I.* ,.....-+ *“+_ ‘,. m”n...:..a m,nt:.,n nhm.,nc,r in mni.t,.r~ ,.,xnt,xnt Uinher rnrnnt ~P,P. ,-nrm=rnnnd (w ,,,C WY,,I LOLL. L” b,Aa 1,111,” ,I,OL,.I ‘.‘“U6W 1.1 *..“.“.“.I .,.,.l.“LS.. *a.6..-. --... -I.- -----“r ---- 

with higher moisture contents. 

The access tubes are standard 1.5 in. Schedule 40 pipe. They are installed by digging a hole 
..-.I. _ %_-_I ̂ .._._ 1-,.:-- -2 _.___^ ^^ --1.. ^ ..& ..^L^..^ ,dalrL” *I.-.. . . ..“I..“” +I.- *..I.-* :..tr\ *I.- -,,....,I WLLU a ‘lau” ilug”,, Lillurlg ,,,“WL”,.z aa,,ry,w (II *a.I”uD urprw, IUC1‘ pIo,‘,,,(j .,I., &““..a ,LSL” L&AU 6L”“..“. 
The moisture samples can be utilized to calibrate the instrument with the soils. Readings can be 
taken at any depth or time interval. The readings are taken by lowering the source down the access 
tubing and activating the counter on the gauge. 

5.4 Sample Analysis and Validation 

Sample analysis involves efforts relating to the analysis and validation of samples after they leave 
the field and includes development of sample management and quality control procedures. The 
methods and protocols that will be used in the analysis of samples collected for OU 7-08 are 
described in the QAPP, which is included in the SAP (see Attachment III). The QAPP provides 
site-specific information on data management, field measurements and calibrations, laboratory 
calibrations and procedures, project organization and responsibility, field sampling techniques, and 
analytical methods. The goal of the QAPP is to ensure the acquisition of data of sufticient quality 
and quantity to support essential Focused RI/FS decisions. 

Further information on data management is included in the data management plan in 
Attachment V. A site data management system including field logs, sample management and tracking 
procedures, and document control and inventory procedures for both laboratory data and field 
measurements has been developed for the Environmental Restoration Program at the INEL Site. 
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The objective of the sample analysishralidation activity is to ensure that the data collected during 
the investigation arc of adequate quality and quantity to support the risk assessment and the FS as 
defined in the Focused RI/FS Work Plan. Field monitoring collected during the treatability study will 
also be validated as defined in the work plan. The subsurface vapor field data obtained during the 
treatability study will be upgraded to an analytical Level III or IV by the use of an outside laboratory 
for use in the quantitative risk assessment as required and defined in the Focused RFFS Work Plan. 

Validation of data collected from OU 7-08 will be conducted in accordance. with Sampling and 
Analysis Plan for the Organic Contamination in the Vadose Zone Operable Unit 7-08 Focused 
Remedial Investigation/Feasibility Study found in Attachment III of this document. Data will be 
evaluated for accuracy, precision, completeness, comparability, and representativeness. Levels and 
percentages of data validation will be determined in accordance with the required uses of the data. 
Once the data are validated through this process it will be transferred to the Environmental 
Restoration Data Management System described in the data management plan (see Attachment V). 

5.5 Data Evaluation 

All site investigation data including treatability field data will be evaluated. The evaluation will 
be logically organized so that relationships between site investigation results for each medium 
(groundwater, perched water, soil, soil gas, and air) are apparent. A data summary will be prepared 
ihat describes ihe quaniiiies and con~.niraiion of spesifrc ;‘;;~ in ihe vh:~~e ~~iie fiii indiijioii iii 

the Focused RI/FS. Ambient concentrations of VOCs surrounding the RWMC (vadose zone, 
groundwater, and atmosphere) will be measured. Statistical analyses of the data populations for each 
media will be performed. The potential transport mechanisms and the expected fate of the VOCs 
in the vadose zone wiii be modeied, and sensitivity anaiyses wiii be performed. 

Data evaluation consists of reduction, tabulation, and evaluation of the data from each phase 
of the RI and begins after data validation has been completed. The goals of data evaluation are (a) 
to assess the need for additional sampling, and (b) to perform data interpretation. 

Data evaluation to assess the need for additional sampling will apply to all subsurface 
investigation activities including soil, soil gas, perched water, and groundwater sampling/analyses, 
aquifer testing, and geophysical logging. Data evaluation will focus on the adequacy of the data in 
meeting risk assessment and remedial technology selection and design requirements. 

The data interpretation process involves the reduction of data into maps, tables, graphs, and 
figures, and the use of subsurface transport and fate models to acquire a better understanding of the 
nature of VOC contamination at the site. The data evaluation process following any one subsurface 
investigation phase of the Focused RI/FS study will determine appropriate characterization and 
identify the appropriate remedial alternative. 

Existing data and data from the RI will be compiled and evaluated in this activity. 
Concentrations of VOC contaminants will be compiled and evaluated in this activity. Concentrations 
of VGC contaminants in the surface soils will be summarized. Geologic data will be examined and 
correlated with borehole geophysical surveys to evaluate vadose zone contaminant migration. 
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Stratigraphic cross sections will be developed. Data generated from groundwater monitoring will be 
interpreted to establish hydraulic potential gradients and to estimate the flow of groundwater within 
the Snake River Plain Aquifer. Contaminant vapor plumes will be delineated and illustrated. 
Contaminant migration factors (retardation and dispersion) will be estimated from observations of 
VOC contaminant plume patterns and the physical and chemical characteristics of the contaminants. 
Particular attention will be given to determining the migration mechanism of the particular VOC 
contaminants at the site. 

The potential sources will bc evaluated for their contribution to the VOC contaminants in the 
groundwater. Correlations will be made between constituents in the vadose zone and waste sources. 
Impacts or the potential for impacts to the Snake River Plain Aquifer will be evaluated 

Data evaluation will identify further data gaps and reveal whether sufftcient information and 
understanding of the site conditions have been obtained. If necessary, additional site characterization 
data may be identified for inclusion additional RI activities. 

5.6 Rid Arroccment . .*-.. w .----b . ..-.._ 

5.6.1 Risk Assessment Approach 

“TX nw-. I .11 ^_.^ I..^L.^_ -^r,...r:-l l L..-“* me n- -vim pmV%e Bii ~vatuariuu of the ~VLCII~I(II ~afitrn~ tG !iiZEa:: !kX!th Y.IY nnrl the 

environment. The evaluation will identify possible contaminants and provide an analysis of the 
baseline risk to human health and the environment. The assessment includes four steps: hazardous 
substances identification, exposure assessment, toxicity assessment, and risk characterization. The risk 
assessment wiii be based on the foiiowing EPA guidance docunientsf 

. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual 
(EPA 1989a) 

. Risk Assessment Guidance for Superfunri, Volume 14 Environmental Evaluation Manual 
(EPA 1989b) 

. Guidance for Conducting Remedial Investigations and Feasibiiity Studies Under CERCLA 
(EPA 19SSa) 

. “Standard Default Exposure Factors” in RiskAssessment Guidance for Supe$.&, Volume I, 
Human Health Evaluation Manual Supplemental Guidance, OSWER Directive 92Xx6-03 
(EPA 1991). 

The following sections of the work plan present the methodology for conducting the risk 
assessment upon completion of the forthcoming remedial investigation: 

5.6.1.1 Hazardous Substances Identification. The identification of potential hazardous 
substances relevant to the human health and environmental evaluation will be based on available 
information. The maximum concentration available for exposure will be. determined. The 
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co:,::aminant identification will include a screening of contaminants that pose the greatest hazard. 
Tne contaminants ‘, .iii be seiecied based On iheir quaniiiy wnct;nrrarrun, tmici& persisieiice, mid 
mobility. Carbr .: tetrachloride, tetrachloroethylene, trichloroethylene, chloroform, l,l- 
dichloroethylene, 1,1,2,2-tetr:‘N,zhloroethane, l,Z-dichloropropane, and trichloroethane have been 
identified as being the primary contaminants of concern. 

5.6.1.2 Exposure Assessment. The exposure assessment will identify actual or potential 
exposure pathways to characterize the potential exposed populations and to determine the extent of 
the exposure. After the exposure pathways are identified the analysis will address the frequency, :.. mode, and magnitude of exposure. The exposure assessment ~11 evaiuate both present and future 
scenarios and receptors doses. A reasonable maximum exposure scenario will be addressed, based 
on the expected exposures at the site. A quantitative estimate of the expected exposure levels 
resulting from the actual or potential release of contaminants will be provided in the exposure 
assessment. 

5.6.1.3 Toxicity Assessment. The toxicity assessment will evaluate potential adverse health 
and environmental effects associated with individual and multiple contaminant for noncarcinogens 
(reference doses) and carcinogens (slope factors) for the selected pathways. 

5.6.1.4 Risk Characterization. The risk assessment will characterize the potential risks of 
adverse human health and environmental effects for each of the exposure scenarios evaluated in the 
exposure assessment. Integration of the exposure and toxicity assessments will characterize the 
potential or actual risk for carcinogens and noncarcinogens. The risk assessment will summarize the 
risks associated with each identified exposure route for contaminants of concern for human health 
and the environment. 

5.6.2 Exposure Scenarios 

LP.P_._- < .I .rted risk scenarins nronosed for the BRA are presented in the paragraphs which follow. _.-.. ---..-..-- r..r~~~~~ ~~~ ~~~ 
Those risk scenarios were based on the Pad A BRA and adapted to the specific site conceptual 
model for the OCVZ. If warranted by the results of the BRA, this evaluation will be used to 
estimate a VOC cleanup criteria. The BRA will be used to determine if remedial action is necessary. 

Risk scenarios for the BRA include the following receptors: (a) workers on the SDA using 
groundwater from the RWMC production well for drinking and showering and inhaling VOWS 
emitted from the SDA surface, and (b) residential family at the boundary of the SDA using 
---..-,a...^*^- P-- .a-:-,.:^” “..A “I. -.., ar:..“. ,.“.I :“h~l:nn ~7nc-k ~m;ttm4 Frnm tk. ~Qt-lb. .,,rfsr.= nap gL”“u”““L”’ L”, U,,,llu&,~ a,,~ Y,,“““L,L,~, Ul.” . . . ..“....6 . VW s-1 . ..I V” LLY... . ..- .,-. - I-.----. 
relevant risk assessment guidelines and assumptions developed for Pad A RIiBRA were applied to 
OCVZ. Those assumptions were: (a) 100 years of institutional control from 1991, (h) transport 
calculations to determine future concentrations, and (c) a moving average (25 year occupational, 30 
years residentiaij used in the risll assessmeni. 
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The exposure parameters to be used in scenarios are presented in Table 5-1. The first scenario 
involves current workers on the SDA using groundwater from the RWMC production well for 
drinking and showering; and inhaling VOCs emitted from the SDA surface using maximum projected 
concentration to groundwater and to atmosphere. The second scenario involves future workers on 
the SDA using groundwater from the RWMC production well for drinking and showering and 
inhaling VOCs emitted from the SDA surface using a 25year moving average. The third future 
scenario involves a residential family using groundwater for drinking and showering and inhaling 
VOCa emitted from the SDA surface using a moving average with a 30-year time window. Exposure 
scenarios and risk assessment assumptions will be discussed among the agencies during the 
development of the BRA. 

5.7 Treatability Study/Pilot Testing 

The VVE treatability study will be performed using existing pilot-scale VW facilities. Other 
treatability studies may be conducted as necessary to evaluate one or more of the candidate remedial 
technologies identified during the scoping process. Tbe objectives of the VVR treatability studies are: 

. Provide sufficient data to demonstrate the viability of the VVE technology as a remedial 
alternative. 

AL- x7x7lT .-- . Deiermine cosi and performance parameters for tue v v c uxhnoiogy. 

. Supply data for evaluation of the existing VVE and modifications to this system. 

This treatabiiity study wiii be initiated as part of ihe Pocused RiES prior io ihe ROD. Tire 
existing VVE extraction well will be modified so that VOCs can be extracted from the 70-ft to llO-ft 
zone where organic vapor concentration appears to be greatest. Thii task in the Focused RUFS work 
plan includes the development of a work plan for conducting the pilot treatability teats and preparing 
the treatability study report once the teats are compiete. The activities that wiii be performed within 
this task are as follows: 

. Prepare a treatability study work plan, which identifies scope and detailed plans for use 
of the existing VW system to assess efficacy of the VVE and to reduce cost and 
performance uncertainties for treatment 

. Modify existing VVE extraction well and treatment train to meet anticipated process 
changes (i.e., extraction zone location, extraction VOC concentration, air and tracer 
injection) 

. Drill a new air injection and a new vapor monitor well to be used in operating and 
monitoring the VVE system 

. Procure any additional test equipment 
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Table 5-l. Exposure parameters used in the exposure assessment of Contaminants 

Exposure Exposure 
pathway scenario Intake ratea 

Exposure Exposure 
frequency duration 

(WI W” 

BdY 
weight 
(kg) 

Ingestion 
of soil 

Industrial 

Residential 

Inhalation Industrial 

Residentia! 

Industrial 

Residential 

50 me/d 

200 mg/d (child, O-6) 350 6 15 
100 mg/d (adult) 350 24 70 

20 m3/d 250 

7n m3/d -- _.. ,_ 350 

lL/d 

2.2 L/d (infant, 0-3)b 
0.81 L/d (child, 3-6)b 
2 L/d (adult) 

250 

250 

350 
350 
350 

25 

25 

30 

25 

3 12b 
3 17s 

24 70 

70 

70 

70 

70 

a. EPA 1991. 

b. M’A 1YYU. 
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. Procure vendor services (i.e., carbon regeneration equipment or services, laboratory 
support) 

. Analyze and validate field samples 

. Evaluate test results 

. Prepare and submit treatability study report, which will be part of the Focused RI/FS 
rennri --r---- 

Data needs will be evaluated based on existing technology data and existing site data. If this 
data are not adequate to screen or evaluate alternatives, additional treatability studies will be 
ncwfnrmerl ~ -..--...-. Tf den frnm ~it~mtnre reviews and/m anecific site &a a~. adequate, further treatability “” -“.I ..-... ..--.- “_.” ._.. -.._ -..-,-_ -r . .~~ 
studies will not be undertaken. 

5.7.1 Pilot-Scale Studies 

Pilot-scale tests are intended to simulate the conditions that exist in the field. Because the 
pilot-scale test attempts to more closely simulate actual conditions, much larger treatment units and 
waste volumes are required. Although efforts will be made to limit the size of the pilot units, it is 

.- -_:-.^f_ ^ -:-- Al”“” “,I^..- .L^ ^ --“--” :“*- A”,” tr. I.- “.,.tLpr.“,l ncxessaiy L” ,,,(1,,,18,,, a MLCI ,,,a.1 LI,,“WD LLIL. qlp L” p ,,(1,c “PI‘Z L” “1 jy..“‘L”“. 

Because pilot-scale tests often require the use of large volumes of waste, care will be taken to 
prevent further degradation of the site and to ensure safe handling and transport of the waste. 
1 a.... . . a. ~~ !.,~-~---. .P- L--_I,:-- ._^_“_^“. “““-1 AL^L^““̂  “̂ ^..:r.“.“..T”,” . ..a. rmn.... Auatuonauy, compnanw wun sptxurc nauorrug, r~auapu~ L, auu u~~tirl*~a~ LC~U~LCLLLCZ~W -111 VUUI. 

The pilot-scale studies will serve to more closely simulate application of candidate remedial 
technologies under actual field conditions. 

A pilot-scale treatability work plan will be prepared consistent with the following format: 

1. Project description and site background 
2. Remedial technology description 
3. Test objectives 
4. Pilot plant installation and startup 
5. Pilot plant operation and maintenance procedures 
6. Parameters to be tested 
7. Sampling plan 
8. Analytical methods 
9. Data management 
10. Data analysis and interpretation 
11. Health and safety 
12. Residuals management. 
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A pilot-scale treatability study report will be completed upon termination of the pilot-scale tests 
and will detail the results of the tests. These results will be used as a basis for the selection of the 
technologies to be implemented at the site and included in the RI/FS and ROD. 

5.7.2 Application of Results 

The purpose of the treatability study is to provide information needed for detailed analysis of 
alternatives and to allow selection of a remedial action that has a reasonable certainty of achieving 
the response obimtiva. The test ran!& will be used to ensure conventional and innovative ~a~~~- ~~~ 
treatment technologies are evaluated equally. The information generated during the treatability study 
also will be used in the design of the full-scale system. 

i-.--v -” -..- ---....-.- ~-” I -.-- “-- “-. ‘&WIP nf the ts=rhnnlnc&r ..=lm-ted fnr &!$pd .n.l.rrir fcr QlJ T-Q8 pnp h,= ~~11 &v&cq& ----‘2 “.” J -- ..-.. 
Data collected during the RI may be adequate for evaluation of these without conducting treatability 
investigations. However, some technologies may not be sufficiently proven to predict technical 
feasibility, safety or environmental concerns, or treatment performance, or to estimate the size and 
r,.rt ,.f tr~n‘...~..t . . . ..t. lIm.... L”.:t~A ..m”.““..“l. ou;rr” C”,.... ..A:“l. +,. A”“... “.““.,“““l:-“r:,.^” re”nrA:-” -s “I .LI”.S.X..,IL “U,W. . C&J .L..l,~Q.A ,I-OC‘aLC,‘ b.s,LILLI LL”UI w,lnCn‘ L” “L-II ~CUCL”L1~L’“1,Y ,tiga,urrrg 
the advantages and limitations of many potential technologies. Additionally, some treatment 
processes are not sufficiently understood for p<?rformance to be predicted, even with a complete 
characterization of the wastes. When treatment i’crformance is difficult to predict, actual testing of 
t& pin -^“. I”.“,- A^.^-:-^ ‘I”̂  ^--“̂ -“:^r^-“-” I- - .^“L-:““l P-““IL:I:... “1°C _^.I __^I :-- ^__A llmy rr&qJ U~LGLLIIIIIG LUG appL”pL‘&lt~“W~ (“.I&., L~UIIIILXII ,r;mir”rrrry, ,WI LW”lm”I,, WbL- 
effectiveness, societal acceptance) of potential remedial technologies. Some treatability investigations 
are being conducted on a Site-wide basis. Engineering, laboratory, and field scale teats are being 
performed on potential technologies such as VVE, waste retrieval, and in situ vitrification. 

5.8 Remedial Investigation Report 

A draft RI report will be. prepared that summarizes the nature and extent of organic 
contamination in the vadose zone and presents the results of the BRA and fate and transport 
modeling. -I-he draft RI report is a secondaly document required pursuant to the FFA/CO and will 
contain the information necessary to support the Focused RUFS process used to select appropriate 
remedy for mitigating the risk from organic contamination in the vadose zone. The RI report will 
be prepared in accordance with the suggested RI report format presented in EPA guidance (EPA 
1988b). The information presented in the draft RI report will be a compilation of data collected from 
previous studies and site characterizations, as well as additional vadose zone, groundwater and 
atmosphere sampling. and analyses performed during the RI. When written comments on the draft 
RI report have been received from the EPA and IDHW, they will be incorporated into the final 
Focused RI/FS report. 

5.9 Ramariizd bltrrmatiwmc nP\rPhnmPnt ~nrl Cmmnninn .."..."".W. -..M.,."..--" "e"."'."r...-... ".." W".W" . . . . . v 

The FS consists of three phases: development of remedial alternatives, screening of alternatives, 
and detailed analysis of alternatives. The three-phased approach follows current interim final 

!J-~--- ----~!>-J L-~ .L- m-1 :- n-L-L-- .#xon ,r,,* .r,O”C\ gu~uancc prowucu “y LOC crl% ,n “CI”“cx ,700 (Ix-A Iroo”,. 
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Initial Phase I activity includes the development of remedial action objectives and general 
response actions for each medium of interest. These activities are outlined in Section 5.9.1. The 
process used to identify and screen technologies applicable to each general response action is 
summarized in Section 59.2 The process used to develop alternatives is described in Section 5.9.3. 

5.9.1 Description of Current Situation and Proposed Response 

Following an initial analysis of ARARs, a range of distinct hazardous waste management 
a!ternatives which ensure nrotectinn of human health and the environment, will be identified and r-----~---- 
developed (see Section 3.4). These alternatives will remediate or control volatile organic 
contaminants in the vadose zone and control their migration to the groundwater and atmosphere. The 
potential alternatives will encompass a range of remediation alternatives that will reduce toxicity, 
mnhilitu nr rAmme nf rnntmdn&nn . ..v- . . . . >, “a .-.I . ..- 1_ - ._.I......” ..-. _. .A- EQ.&Q~ s!?emn_tk. w;;!! a!sc~ he included; 

Information will be assembled, drawn mostly from the results of the RI, onsite background 
conditions, the nature and extent of organic contamination, and previous response activities. Thii 
:eC,.-n&.e ..A1 I.,. ..,nA :m n,...:.,nn,:nn with thn v-c ..,t c ,,f thm r;& .a~.,.<w,,,xn, ,,, ,+x,&w, rm,,p,,ia, ,,,L”I,,,LI,,“,, n,,, - ““I” ,s, .A,,‘,“,.‘.,“,’ -..L1 ..-- .-“.... .,. . ..- ..“.. . . . . ..-... .- --.-.-r --...--.- _ 

action objectives, general response actions, and estimates of the quantity of each medium at the SDA. 

Remedial action objectives consist of medium-specific or operable unit-specific goals for 
-_-..._.:-- L__-^_ L^^l.L ..--I .L^ ---.z ----^- f -l-L- A.:~rr:..~r ml. n.., A ,.a a.. .,.mr;G,. sac mnrrihte h,,, pI”rtxLulg LlUlllBll llcallll a,,” LI,G .zII”II”IIIII~III. I,,C ““,‘“u”- YL.““,” - ‘a., .y.“a’.’ .a” y.z”“.Y”, “I. 

not so specific that the range of alternatives that can be developed is unduly limited (refer to Section 
3.6.1). These remedial action objectives are essentially remediation goals for the vadose zone, which 
will be based on VOC concentrations in the groundwater, soil, and atmosphere. Those VOC 

--*--.-3 cm--. &L. 173 An ___I._ I- --.l .L- an A conceniraiions wiii be seaz4zz.u tram me m n---A:^, ,.^.:^- ,.I.:-^,:.,^^ nrmryaw Zulu LUG D- R.z“I~“IOL a*u”II ““,ccL’*w 
identify VOC contaminants of concern, exposure routes, and allowable concentration of VOC 
contaminants (cleanup criteria) that can remain in the vadose zone, groundwater, and air after site 
remediation. The remedial action levels shall be determined on the basis of the results of the BRA 
and evaiuation of the expected exposures and associaied risks for each aiternaiive. 

General response actions are developed to satisfy the site-specific remedial action objectives. 
General response actions may include treatment, containment, excavation, disposal, institutional 
actions, or a combination of these. Like remedial action objectives, generai response actions are 
medium-specific. General response actions that might be used at a site are initially defined during 
scoping and are refined throughout the Focused RI/I?3 as a better understanding of site conditions 
is gained and action-specific ARARs are identified. 

A site-specific statement of purpose for the response will be prepared based on the results of 
the RI and risk assessment. Thii statement will identify the actual or potential contamination sources 
and exposure pathways to be addressed by the remedial action alternatives. ‘Ihe approach described 
below follows the interim final guidance given by the EPA in October 1988 (EPA 19SSb). 
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5.9.2 Preliminary Remedial Technologies 

5.9.2.1 Appropriate Technologies. A list will be compiled of all technologies that could be 
used to remediate the contamination problems at the SDA The technologies will be grouped into 
the foilowinU Ueneral reS”O”Se actions: ~~~_ D~~~~~~~~ ..~ =~..~~ ~~~~~~~_~ 

. In situ treatment 

. Excavat.ion, Treatment and Disposal 

. I.“.StltUtiOnli Control 

. Containment 

. No action 

One or more technology types will be identified for each general response action. Each 
technology type will be subdivided into several technology process options. 

5.9.2.2 Screening of Technologies. The master list of preliminary technologies described 
in RI/FS Guidance document (EPA 1988b) will be screened to eliminate those process options that 
are clearly unsuitable for OU 7-08. This screening of technologies will be based on effectiveness, 
impiemeniabiiity, and to a iesser exteni, cost faciors. 

Specific technology processes that have been identified will be evaluated further depending on 
their effectiveness relative to other processes within the same technology type. This evaluation will ^__-- focus on (aj the potentiai effectiveness of process options in handiing the estimated voiumes ot VUC 
vapor in the vadose zone and meeting the remediation goals identified in the remedial action 
objectives, (b) the potential impacts to human health and the environment during the construction 
and implementation phase, and (c) how proven and reliable the process is with respect to the VOC 
contaminants and site conditions. 

Implementability encompasses both the technical and administrative feasibility of implementing 
a technology process. Technical implementability is used as an initial screen of technology types and 
process options to eliminate those that are clearly ineffective or unworkable at a site. Administrative 
aspects of implementability, such as the availability of treatment, storage, and disposal services 
(including capacity) and the availability of necessary equipment and skilled workers to implement the 
technology, are considered as well. 

Cost plays a limited role in the screening of process options. Relative capital and operation and 
maintenance costs are used rather than detailed estimates. At this stage in the process, the cost 
analysis is made on the basis of engineering judgment, and each process is evaluated as to whether 
costs are high, low, or medium relative to other process options of the same technology type. 

Elimination of any technology during the screening process will be fully documented in the final 
rennrt. -OK ~~ 
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5.9.3 Development of Alternatives 

Site-specific remedial response objectives will be established prior to formulating alternatives. 
The objectives will be based on the risk assessment and other appropriate guidance. Alternatives will 
be developed that protect human health and the environment by eliminating, reducing, or controlling 
risks posed by the site. 

In assembling alternatives, general response actions and the process options chosen to represent 
the various technoloev tvoes for each medium are combined to form alternatives for the SDA as a a <a 
whole. Often more than one general response action will be applied to each medium. For example, 
alternatives for remediating soil VOC contamination will depend on the compounds and distribution 
of VOC contaminants and may include vacuum extraction for some of the site and capping of other 
nnrts nf the rites =--- -_ ___- _._-. 

For source control actions that are to be undertaken as part of a separate operable unit, the 
following alternatives will be developed (EPA 19SSb): 

. A range of alternatives that employ treatment to reduce the toxicity, mobility, or volume 
of the VOC contamination. 

Ame -e -n-a n,+.e..,.mt:.,nr t,..,, : n..,., SIP ,;tt,n ,,v e,n tr,mztm,.nt hd nm,,v&b fnr a,lpn,,~tp V,,b “L ..I”LC (I,,CL,,cs,,“W L.I”, ,,,. “a.- ,.LLI” “L ..” ..I” I... IM., ““. yLY..“v .-. 1..-ym...-- 
protection of human health and the environment. Engineering controls (containment) or 
institutional controls are examples of this group of alternatives. 

5.9.4 Screening of Alternatives 

. . . ____^I_ Auemaiives wiii be screened on ihe basis of ihe shori- aiid long-term rwpw of th& 
effectiveness, implementability, and cost. To the extent practicable, a wide range of alternatives will 
be preserved. 

5.9.4.1 Effectiveness. A key aspect of the screening evaiuation is the effectiveness of each 
alternative in protecting human health and the environment. Each alternative developed during 
Phase I will be evaluated as to its effectiveness in providing protection and the reductions in toxicity, 
mobility, or volume that it will achieve. Both short- and long-term components of effectiveness 
should be evaluated. Short-term refers to the period until the remedial action is compiete. 
Reduction of toxicity, mobility, or volume refers to changes in one or more characteristics of the 
VOC compounds or contaminated media caused by the use of a treatment that decreases the inherent 
threats or risks associated with the VOC contamination. 

5.9.4.2 Implementabilify. Implementability is a measure of both the technical and 
administrative feasibility of constructing, operating, and maintaining a remedial action alternative. 
Technical feasibility is the ability to construct, reliably operate, and meet technology-specific 
regulations for process options. Administrative feasibility refers to the ability to obtain approvals 
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from agencies; availability of treatment, storage, and disposal services (and capacity); and the 
requirements for, and availability of, specific equipment and technical specialists. 

59.4.3 Cost. Absolute cost estimate accuracy during screening is not essential. The focus will 
be to make comparative estimates for alternatives with relative accuracy so that cost decisions among 
alternatives will be sustained as the accuracy of cost estimates improves beyond the screening process. 

Both capital and operation and maintenance costs will be considered, where appropriate, during 
the screet&o nf ~Itemativ~r~ D---..- _._-...__. The ev&&m will imhde those oneration and maintenance costs that ___- - .-.--..-.. 
will be incurred for as long as necessary, even after the initial remedial action is complete. In 
addition, potential future remedial action costs will be considered during alternative screening to the 
extent that they can be defined. Present worth analyses will be. used during alternative screening to 
a.ml.*ntm .-.““m.Ait..r~r tllnt nPCI,v m.,.=r rliff~r~nt time ne.rindr v....““.I -,%y-.a”.....- . ..“. --_I .,.-. -.__1.-... -....- r--.--I. 

5.9.4.4 Selection of Alternatives for Detailed Analysis. The identification of possible 
remedial technologies and process options will occur by first narrowing the list of candidate 
,.I.^-“.:..^” rl...r ^-- ..^,^&^A +^ -:+:““+:..” ,I.- n*“,...:,. ,,,.“*“..4”“*:~” . A.3 .,sAn‘.n .T,T”P nnrl ‘zIIcilll(lLl”U u,at (I,= nc,a,cN I” ,111 L,yIaL”‘g ..,r “Lpu,’ .a,,fiLY,,,,IIOLI”,I m ..ll .““““I c..z.I” U.S.. 
technically feasible for use at the RWMC. The study will then evaluate and screen the identified 
technologies and process options based upon implementability, effectiveness, and cost so a reasonable 
number of alternatives will remain for detailed alternative analysis. 

The results of the screening process will be reviewed by EG&G Idaho, DOE-ID, EPA, the State 
of Idaho, and other personnel. Thii review will result in an agreed upon set of alternatives that will 
undergo detailed analysis. 

5.10 Detailed Analysis of Alternatives 

Remediation technologies and process options that remain after the initial development and 
screening discussed in Section 5.9 will be combined into comprehensive alternatives to address the 
problems associated with OU 7-08. A range of xmediation alternatives will be developed that 
represent distinct, viable approaches to addressing organic contamination in the vadose zone. A no- 
action alternative will also be developed and will serve as a baseline to compare other action 
alternatives A detailed analysis will be conducted on alternatives that represent viable approaches 
remaining after the screening process outlined in Section 5.9.4 has been completed. The detailed 
analysis will consist of an assessment of individual alternatives against the nine evaluation criteria 
discussed below. Then a comparative analysis will be conducted, focusing upon the relative 
performance of each alternative against the criteria. A summary of the tradeoffs among alternatives 
will be made. This analysis will reflect an environmental assessment similar to the one conducted 
under NEPA and provide a discussion of potential effects as well as possible mitigation. 

5.10.1 Overall Protection of Human Health and the Environment 

Alternatives will be assessed as to whether they can adequately protect human health and the 
o”..k”“nn”t l..# nl:m:nntinn r.w+.r;nn -5. rnntrnllinn rid-. C,‘“,,“,I,,,\II.. “J L,.W.L’“...~~, LW..““..& .,. - . . . . ., . . . . . b ..“-. 
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5.10.2 Compliance with ARARs 

The alternatives will be assessed to determine whether they attain ARARs of Federal and State 
environmental and public health laws or provide grounds for invoking one of the waivers under the 
proposed 40 CFR 300.430 (f)(3)(iv). 

5.10.3 Long-Term Effectiveness and Permanence 

Alternatives will be assessed to determine the long-term effectiveness and permanence they 
afford, along with the degree. of certainty that each alternative will prove successful. Factors will 
include 

. A total risk assessment made for each alternative to evaluate the cumulative effects of 
both long-term and short-term risks associated with the implementation of the remedial 
alternative 

. The type, degree, and adequacy of long-term management required, including engineering 
controls, institutional controls, monitoring, operation, and maintenance 

. Long-term reliability of controls, including uncertainties associated with land disposal of 
untreated !xzzrde~~ U)&P and trea ____ i___ ___ ---- tnu=n+ residuals 

. The potential need for replacement of the remedy. 

5.10.: Rediiction of ?ox!c?t;, Mob!!lt:, or Vo!ume 

The degree to which alternatives employ treatments that reduce toxicity, mobility, or volume will 
be assessed. Factors that will be considered include 

. The type of process options employed in an alternative and what materials they will treat 

. Amount of VOC contamination that will be destroyed or treated 

. The degree of expected reduction in toxicity, mobility, or volume 

. The degree to which the treatment is irreversible 

. Residuals that will remain and by-products that will be created following treatment. 

5.10.5 Short-Term Effectivenese 

Short-term effectiveness of alternatives will be assessed considering: 

. A risk assessment made for each alternative to evaluate short-term risks that might be 
posed to the community during implementation 
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. Potential impacts on workers conducting remedial actions and the effectiveness and 
reliability of protective measures 

. Potential environmental impacts of remedial actions and the effectiveness and reliability 
of mitigative measures during implementation 

. The time until protection is achieved. 

5.jQ.8 Imnlmmtsnt~hilitu . . . . r.“...“...-” . . . . . 

The ease or difficulty of implementing the alternatives will be assessed by considering: 

l Expected operational reliability and the ability to undertake additional action, if required 

. Ability and time required to obtain necessary approvals and permits from the agencies 

. Availability of necessary equipment and specialists 

. Available capacity and location of needed treatment, storage, and disposal services 

. Timing of the availability of prospective technologies that may be under development. 

5.10.7 costs 

Costs will be assessed including capital costs and operation and maintenance costs based on 
present value. The costs will be deveiopcd with an accuracy of +50% to -30% (as specified in the 
EPA RI/I?3 guidance document) (EPA 19SSb) unless otherwise stated in the FS. 

5.10.8 State Acceptance 

Concerns identified by the State of Idaho during its review of the Focused RI/FS Work Plan 
will be assessed. This review will consider the proposed use of waivers, the selection process used 
to evaluate alternatives, and other actions. When comments have been received from the State, they 
will be incorporated into the remedial evaluation. 

5.10.9 Community Acceptance 

Community attitudes toward the alternatives will be assessed. Again, as with the State’s 
acceptance, complete assessment will not be possible until comments have been received on the 
proposed action. However, a CRP (see Attachment II) has been developed that provides for 
informing and involving the adjacent community throughout the process. This is likely to assist in 
accommodating community concerns. 
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These nine criteria are categorized into three groups: threshold criteria, primary balancing 
criteria, and modifying criteria. The first hvo criteria, overall protection of human health and the 
environment and compliance with ARARs, are the threshold criteria that must be met in order for 
an alternative to be eligible for selection. The third to seventh criteria are the primary balancing 
criteria and are designed to compare the relative tradeoffs among the alternatives. The last two 
criteria are the modifying criteria and will be addressed in the ROD following public comment on the 
Focused RI/l% report and proposed plan. 

5.11 R!/FS FIna! Reports 

A draft Focused RI/FS report will summarize the result of all previous field investigations, 
results of any treatability studies, ARAR analysis, risk assessment, and remedial alternatives The 
Focused RIES repori is dc3hX.d as a @iit3i~ doctiment iii the ~~tl~n p!aC. ?kS RX%& RVES 

report will serve as a basis for consolidating information that has been obtained and will document 
the rationale used to screen and develop remedial actions to remove organic contamination in the 
vadose zone. The Focused RI/FS report will contain the information needed by the decisionmakers 
to seiect an appropriate remedy for organic contamination in i!ie vadose mix. The ehieiik of :bc 

Focused RI/F?3 report will follow the basic format found in Table 6-S of the Focused RI/l% guidance 
(EPA 1988b). Supporting data, information, and calculations will be included in the appendices to 
the report. Once written comments on the draft Focused RI/l% report are received from EPA, _--___. DUE, and IUHW, a finai Focused iii/E report wiii be prepared reflecting the comments. 

5.12 Post Focused RVFS Activities 

This task includes the preparation of a proposed plan and an ROD. The proposed plan, a 
secondary document as defined in the action plan, will be prepared to facilitate public participation 
in the remedy selection process. During completion of the Focused RI/l3 report, the proposed plan 
for organic contamination in the vadose zone will be drafted. Thii plan will outline the proposed 
remediation plans developed and supported by the Focused RI/FS activities. The proposed plan will 
be written per the suggested format found within The Guidance on Preparing Superfund Decision 
Documents (EPA 1989b). The proposed plan will be presented to the public and any issues raised 
durinp the nublic comment period will be addressed in the responsiveness summary of the ROD. ~~~~~~~~_ ~~~ ‘ 

Public involvement in the decision process is vital to the successful implementation of a 
remediation alternative. Public participation in the decision process will be conducted per the 
n-n-*.-d nl*n *.+-tinn af ?he Gui&nce on .&qbng Sqpe@d Decision Documents (EPA 1989b). rLvr”“..- r’~” I--_.-._ 

Following receipt of agency and public comments on the Focused RI/FS report and proposed 
plan, a remedy for OU 7-M will be selected and documented in the ROD, which will be signed by 
LL^ -^-r:^^ “..~,.:&YnA :.. ,I... m,% ,pn Ill.z p‘uw “ps.“‘..” ,,I L‘1V 11 I I YIV. The ROD WI!! be prepared .._ ___-__ -._ in rrrrnrdance with Gui2hce ml 
Preparing Superjimd Decision Documents (EPA 1989b). The ROD will serve the following three 
functions: 
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. Describe the technical parameters of the remedy. specifying the treatment, engineering, 
and institutional components, as well as remediation goals 

. Provide the public with a consolidated source of information about the site and the chosen 
remedy, including the rationale behind the selection, 

5.13 Enforcement Support 
‘FL:.. . ..^L __^___^^___ --.?.1.:-- ̂ ___I ._^.^ A :- ______A -C--lL..-----r __-__-_ -C.L_ -_-:-_. -- l.lU Lelat. srKuqulm.w zwL,“,I,W W,,U”CLciu 111 yqJ”‘l “L cxIL”IcG‘IIc;III iaspw “L LUG pu,cu ill 

any time during the Focused RI/F8 process. These activities include preparation of briefing materials, 
meeting attendance, and task management and quality control functions. Enforcement support will 
be provided as required. 

5.14 Miscellaneous Support 

This task encompasses activities conducted in association with the vadose zone Focused RI/F8 
that are outside the normal Focused RI/F8 scope of work. The CRP and the administrative record 
will be implemented to ensure that Focused RI/F8 information is made available to Federal and State 
agencies and interested members of the community throughout the Focused RI/F8 process. These 
activities are discussed below: 

5.14.1 Community Relations Plan 

The INEL has prepared the a community relations plan for OU 7-08 (see Attachment II). This 
plan identifies community relation activities and encourages meaningful input from interested 
members of the community during the Focused RI/F8 process for OU 7-08. In order to ensure that 
local communities are provided with ample opportunity to participate during the OCVZ Focused 
RI/I%, a schedule for community relations activities is provided in Table 1 of the Community 
Relations Plan (see Attachment II). The INEL has established information repositories in Idaho 
Falls, Pocatello, Twin Falls, Boise, and Moscow, Idaho. 

The administrative record for OU 7-08 is being established. The administrative record will meet 
the requirements of EG&G Idaho ERD Directive 1.8. The administrative record will be a 
s-nmnrehenrive rnmnildnn nf t-t-h&-s1 lenal nnrl infnm&nnnl rln~~nm=ntr nnrl rnrr~cnnnA~nr~ -...r.“..“.Y..” “““‘r.‘“..“‘. I- _I” . . . . . ““., .“bl., “..” . . . . v . . . . “_.“..“. ““““...“...” “..” -..-y”.‘““..- 

concerning OU 7-08. The administrative record is located in Idaho Falls to ensure that the public 
has access to important decisionmaking information. An index to the administrative record will be 
placed in the information repositories and updated regularly. 
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